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Abstract

Based on the data provided by the center of thunderstorm preventing in Huaian and Suqian from
2006 to 2015, the characteristic of lightning disaster was analyzed. The results show that over 80
percent of lightning disasters occurred in July and August, and 18.5 percent of the total lightning
disasters caused casualties, and more than 95 percent occurred in rural areas. The ratio of the
lightning disasters occurred in the city to the countryside is 1:0.6. The lightning disaster occur-
rences, casualties and the loss of property show downtrend. But the economic loss caused by the
lightning disaster shows rising trend. The lightning disasters which occurred in the countryside
mainly result in heavy casualties and less economic loss, while the lightning disasters which oc-
curred in the city mainly cause a great number of economic loss and little casualties. The direct
economic loss resulted from the lightning disaster in the city is 29.6 times more than in the coun-
tryside. On average, the direct economic loss caused by a lightning disaster in the city is 35.4 times
more than the rural areas. The rice transplanting time and returning green stage are the high happen-
ing periods of the lightening disaster which causes death. The loss of life and personal injury in the city
accounted for 78.9% of the casualty in the countryside from 26 June to 5 July. Over 75 percent of
lightning disasters which can result in the casualty generates in the rice-field, rivers and lakes.
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2R SO P Y R A KT T B 5 LR 5 2006~20155E 104E B AR ERORAMT T HEBHIX B R B
fEERE. SRR 80%LL LR BRREFHIET~8FM: HEB18.5%HFBREFERAN ARG,
95% UL EHBIAERT: KRR IR HHE B R EF R HUHINL:0.6; FRREFREN DK ARG
TRE S RARREMARG Tk EETREES, H-KERRFERNEFHRRE LS
REEBRNOFERRFEZRERARG T, SFRRFE BB, REERTHEEBRELELE
REFFHRE, NRGTIRED HB, BT EBRFEREZLFTFFRN S ERRNE29.604, FH—
REHRFEREREFRRIPTRRATHZ5.4405; KBBERNEFHEFRARFERANRGTHRER
B, 6H268E7HSHFHRRFIERN R T-RE L RN RGBT SR H78.9%; FHREFERA R
Pa T PR 87 5% DA b RAE B AT K T -

XK ia
BHRKE, ARG, EFRE, KA
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1. 5|8

HHRERREEENHARKEZ —[1]1[2] [3][4]. LFER, BEEHSEFHEERE, FHEIRN
REREAWIE I, FHRFAGEFEEMNRTBWEE . SRR E . REGERE BIE R 25T
PRIEE G, HRE, SHEHTANEE BTN, KRG T ABE 90%Lh o T A R
FEL O SE B AE AR, e K PR E A/ sl i N R TR PR Ok, A TR I AT N SRR T AR X R
FEL Y5 SRR RN F 9 T 0 A R A T KRR 9T TAR[S]-[11], s 24 TARRR AL 7 S B Rl
A

HELZHAVE T AL VLIRS, ML HERIRIIT IR R E, 7 & s A R = R E, BEER
FRMRMIFURET, B RRAERBOR G, 7 Ak 25 KM, 8 AIFMHEWR v, KRR [12]
[13], X524 RS REFIMEALE [l )R E A —, SEHGHeR BN A 0%
2006~2015 4 10 FE i K F BRI /08T, SRR FEIT P, FRl R0 1 o 3 AR AR,
9 b A 7 TR A T AR SR BERL AR

2. FERLskilE
2.1. EHEREHAR

AT A A TR P O BRI 5 A T 22 A ST P T B R b L B CR E EE 2006~2015 TR
R HEROITR, RRARERETERRERENNE, b, Hpid. ARG, SFFsUREmpH
o B Al B LSS

22. ERBAHHEN
DA% H & B HEURAE 58131 AR 1981~2010 4FS GOMMN B2 BHFEH 13 B 1) 30 4 MF38{H

DOI: 10.12677/ccrl.2018.71002 13 AAEAR I I i


https://doi.org/10.12677/ccrl.2018.71002
http://creativecommons.org/licenses/by/4.0/

3. TS X E B R ERAES
3.1. BRREHL

2006~2015 4F, JEREHLIX IR AE TR R FAM 108 Wk, Hdis A BT R R K E 88 I, M H
KFLE 81.5%, WM EZATHK 834.54 Jit, PRI E K FiE M EHEE TR 9.48 Jit. &
FRN BT TR LR =B 20 IR, (TR R ELSEN 18.5%, Ltk 24 AT, HAFETI17 N, 24
7N 1) R AT R FEEMZ 2010 £E, 2010 4E 2 H 28 H Al 1 o X 1 5L 47 18 S bl f & 4
S B R RS T, B EILE 2014 4£ 9 H 28 H, MEEALH R RS 5T E

3.2. BRREHFEMRE

2006~2015 SEETE X 4R P75 LR 2 10.8 U0, 2006~2008 4F 2 MEfE b X 5 Bk E M= KB, K
AR ERZ N 2007 4, FFEHEKFRE 33K, FEEEG PR, 2011 FHIE A mgE, FRE
TFHRE 15,2012 F2 )5, FFH BREDRBHA 10 LN, & Bk FE R A /b Y 3 720132014
2015 4F), A DL HR E R ARSI ECE FREEAJLE 1),

RN G TR LR RN 20 Ik, SRR 17 ABETD, 7 N5 . TR FEE R S TR G5
HHIILAE 2006~2008 F(LFE 1), 1X 3 IR 19 s R T B BRE, 3816 AJET:, 6 A
M WHRFERN R TREZH 2007 46, 9 EHBKE, &R T AL, 5 A5 2009 fFLLEIR
RN BT E R E, L2012 FERE—IR, R 181 5.

ERATFIURRE HR ES T 88 IR, 7 8.8 Ik, FHHELATINA 83.5 Jijt, LTk
Z I 2011 4E, HELTHIRIE 234.4 Jit. 2007 4E5H HREERAE TR MR EURZ, & 24K, H
U 2008 4 16 ¥R 2011 4E 15 WOLFE 1) MER B, R Bk 10 TR HL R B4 R AR IR B IX T
W HETALE D)o AW T B2 a7, BEARE BRH KA KB TGS, B — R R I R
WEBEZFHRRR LTES, X555, S5 RPuEREA L.

Table 1. Statistics of lightning frequency, casualties and economic losses

F 1 BRAH ARIFTREFIREG T

” R G ARG H
¥ K A GRHT: (378) 3 7 it

2006 11 3 8 33.41 7 1 8
2007 33 24 9 137.29 7 5 12
2008 18 16 2 96.44 2 0 2
2009 7 7 0 7.6 0 0 0
2010 8 8 0 1194 0 0 0
2011 15 15 0 2344 0 0 0
2012 7 6 1 43.0 1 1 2
2013 3 3 0 62.0 0 0 0
2014 3 3 0 80.2 0 0 0
2015 3 3 0 20.8 0 0 0
A1t 108 88 20 834.54 17 7 24
S 10.8 8.8 83.5
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Figure 1. Annual variation of lightning disaster
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Figure 2. Annual variation of the economic loss of the average
lightning disaster
2. BERFHRRREZFHK

P b2t ] YA M X R R AR R R AR R B SR R N RO T B R BRI R L
HETREEY, X5EFMNEW EEMER A, RS RAR, 5 BREEERE— P
58, SENEAELACEH PR R B RN R TUE TR, AR Al B 3 A0 S ) BUE N
g il PRESE R R A K[ 14]

3.3. BRREHAEMRE

M3 PO, eI E R E 2 AT I, 3~5 A RA RS gD, #7E S IRELF, 6 Aty
JHE %, 7 A SRR R ER LR, Bilik 63 Wk, HEHRE BN 58.3%, HIE 8 A, &
26 IR, 7~8 HAn KA O H I E T R EH SN 82.4%, 9 H A JFAA T Rk iRk, 10 H =
AR 1 A A RS RERI . &0 R R ERKAERES S H 255 2 B 8I0E H a5
AORFF—3, KRB HHRE NN 2 D575 &Rk FH R AERECE VI K.

EMN BT R BR FRAELE 3~9 H, (HEZHRIAE 7 Ay, 7 HHIN R0 T 05 R R
R 1S R, N R T ECE BB 75.0%, A A IITE 2 IRERCA R T NS 7 A
%, k19 N(12 58 7 1), ST A RUEEN 79.2%, HA%H NG T HUSE 2 NS LT (£ 2).

MFE 2 BT, A B RUREE R E R A 2~9 Ay, R 7 B, 1548 W, (HiERA T
(12K 76 LK B 54.5%, G HEA RN RZ, & 463.39 Jigt, HATFHIREET 55.5%:;
HUGE 8 HAr I 25 Ik, (HiGRA BF A I 7R HEL K T B EUE) 28.4%, G E A TR 239.04 /57,
LA B 28.6%

DA bt a SR U0, B4 7~8 H 2 iErg X B AR FH I FEE R A By, B R H R A BIREL 1E R
N G TR 7R R R T R S A TR R IR B LR T R, DLAGE RN B T B B UR B,
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HB 5 AAE N 80%LL F .
34. BHRERBEAASHT

P 34T 2006~2015 FEHETE HBIX 108 VXF HL K 1 fE5 3 7 %28 B AR 2 kg, Mk
3R, FEEPI LS R BRI NIE R E IR, 1B 59 K, HE R EREN 54.6%; HIK
RHEHEGR, HHI 38K, HEERERII 352%; 8 T BN IE R E, SR E S
7.4%; A 3 REFEMINE R ENEET A, b2 WA SGT, 1 RIERRAE R & IR,
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Figure 3. Monthly change of thunderstorm days and lightning
disaster

E 3 ZAERBHSERY

Table 2. Monthly statistics of lightning casualties and economic losses

2. BRAERASATMEFIRE

4 2 3 4 5 6 7 8 9 it
BT IR R) 0 1 0 0 2 15 1 1 20
BT NH(N) 0 1 0 0 2 19 1 1 24
ZARIE(R) 1 0 5 1 5 48 25 3 88
LRI 0) 2.0 0 16.71 10.0 1.8 46339 239.04 101.6 834.54

Table 3. Statistics of the mode of lightning disaster and frequency of lightning strike

#* 3. BRRENREAFRNE L BRIA R LT

HilH RN EiliVE I
H b TeIERNIREL
WHL 5% WH 5% & %

jEsiiy| 16 14.8 0 0 0 0 0
N 13 12.0 0 0 2 1.9 2
FH A 0 0 28 25.9 2 1.9 0
INA B 0 0 16 14.8 4 3.7 0
BEH % 4 3.7 9 8.3 0 0 1
PRI 0 0 3 2.8 0 0 0
WA 3 2.8 0 0 0 0 0
KL 2 1.9 0 0 0 0 0
Fofh 0 0 3 2.8 0 0 0
G 38 352 59 54.6 8 74 3
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59 YO HERNIE U T B OCE T, A 28 IE R BRI, o5 T K E R 25.9%: A 16
YOG I AR, R R F SR 14.8%; A 9 YOG ML R, N HHE BT 8.3%:
A3 UGE BB AT, T R BN 2.8%; RIS R FERE 3K, TR ESE 2.8%.
38 IKE T E K, B PEINY, ERERYBIRIA 16 I, HEERFLEN 14.8%; &R A
TSI 13, A3 ERE BRI 12.0%, ARG TIREIN 65.0%; o Pk ditift 4 I, 5 RRE
B 3.7%; R 3 WK, TR R E RS 2.8%; IR 2 R, AR E BRI 1.9%. 8
U BN TE R B LR H T, 4 POE R A A, R H BB 3.7%: A 2 OE A G
PATs, 2 UG RO AR, &% o H O B 1.9%.

TR EIRICRKMILRA =R, HWAHEEFIER, 2007 47 H 20 H, FFEGSCIE =62 R T
W e, GIKKR: 2011 4 8 H 10 HIFRG e uF = fEiE % ERS R R TSk 201347 H 18 H,
W AT BlES, kK. HahfaE 8 R RIUE B 5 A KKK EZ.

4. WL BERBEXLL ST
4.1. WL BRRE R ERBILL 4T

HIEIR T RGP B e A i X s A X . b X Ao & A
T, HEMARBIERN, FTENFEERESTT 4R, HRIKRE 38.0%, . HIAEKNKERBERES
67 IR, dBIRE) 62.0%. ARATFIE T HILE B ERIEEIA 1:0.6, FHAKEREFRBEA I TZ .
4.2. W2 ARHTEE o

20 POEMANRGT-HESGRE, WMHRALE 1R, SFEHTRELRIREH 0.9%, & ANRGETIREN
5% RATRA 19 IREHBE K FBERAN DG, SHEHRELSREN 17.6%, 5 NRGTZIRE 95%; 35
MHEHREGERAONRETA 1N, KA 23 NOLE 4), TRARZEERAN AT REBRRKER
HETERAT .

4.3. WL BF ML L 4T

M 4 AT, RAEFER T IE A TR T KR E 40 I, RIME R EZLTK 807.24 Jit, T
— KR LK I BE RN 20.18 170, RAAERM IE B BRI TR B E 48 WK, I EERS
AR 27.3 T30, TE - RE R FHIE R EEAGT RN 0.57 J370. Wl d B R G R E R A TR R
EBEAAS I 29.6 A5, P10 LUK F G IR ELIR A TR IR AT 1 35.4 fiF. TR BRI KA TR
R F R X AL

CLE T SRR, M hIXTT =, 2R R R E R EAEARN; FRFIERA R T8 AL
BORAACANS, Wit D B & R B R R H R R R AT, R AR B

Table 4. Comparison of the difference between urban and rural lightning disaster

F 4. HLFFTREERILE

. L ICE RHR) NAGTH(N) LUK (JITT)
S8/ & /1 N L 2N SN BT =z i ey M VS =2
Wl 41 1 40 1 0 1 807.24 20.18
AeHS 67 19 48 16 7 23 27.3 0.57
ait 108 20 88 17 7 24 834.54 9.48
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5. R BEREHEXFHED
5.1. REFBFRREERA GG THIIRGFFE

M5 Giit 53], ERARGTINETRE, REESING 18 I, HARM A AGTH K ERA L
RE 94.7%, 18R 22 NMHTZ(16 K 6 1), (HARAT B LR FH T NELK) 95.7%: KA M 17 IR,
AT N U T T L R AR IR 89.5%, JEAK 21 AMGTI(15 B8 6 45), AR B LR AL T ANBN
91.3%; KAFEFFREAKE T 15 K, SRR AL TH R E RS IRE 78.9%, &Rk 19 AMET:(14 3t
S), HARATTE R FEHGT B 82.6%; KAETERE KT 13, HAN N R T 8 HK R AE B IKEL
(1) 68.4%, &M 16 NAT(12 36 4 1), HRF B R FHTANBIN 69.6%. 7] WLAE H 2 A F Lo F il
RN BT i % b, SRR AT,

5.2. REBEREEMARGTREFIHE

ME6HIH, 6 H26 HE 7 A 5 HEHRFIE RN AGT-FIREEZIE 15 W, HARFE R EGERK
NG T BIRE) 78.9%, FLidk 19 AMAGT-Z(13 38, 6 15), S RATE R FEGT ANEH 82.6%. 1M 6 H
25 ZRMN KA, @A ASETS, 7TH 6 HRLG A 3 Wk, a2 AFET:, 1 A%, itk 6 A 26 H
7 H 5 HRMERE X AR T oCE S RN 505 T 1 B ) B

6 H26 HE 7 A 5 H, IERMEILNBIGEI, BAKMERRKIEARELZ, SEERRENRKEILR
GEBE, [AIE, I B SR VI O X K RS RS A ATk T 1 P 18] A HE Y e sy 1, AR RO ZAE S W K gk
TRFEEN, SEEBERARGTHRRELZ R,

5.3. RETERRESFREIHE
HVAETE 5 T B B8 ORI R R ERIE G158, 48 IR LRMIE RAEF AT HRE, F

40 YOE AR IR K EL T Pk, RN LB IR T R E BHUN 83.3%; A 8 MG A LB
Bt SRR L AN AR A I 5K

Table 5. Statistics of environmental sites for lightning casualties

F= 5. ARG S

e EH FEMIVINGi] Fi it
B E
oK #RAE BT 28 W EES A it =W =4
RADER) 7 6 1 1 2 1 1 19
TET(N) 6 6 1 0 2 0 1 16
ZAH(N) 3 1 0 1 1 1 0 7
AT 9 7 1 1 3 1 1 23

Table 6. Statistics of the period of lightning disaster with casualties in rural areas

6. RMPAGTERRENHEGIT

RAERRA.H) RHEHR) LASWN(UN] BZiiPN (UN) BHTATHN)
6.25 i 1 1 0 1
6.26~7.5 15 13 6 19
7.6 ZJa 3 2 1 3
s 19 16 7 23
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B %

Table 7. Frequency and losses of lightning disaster with different economic losses in rural areas

7. RTEERETRZFRLHEN L ERBIRLE

ARFLE(TII0) <0.1 0.11~0.5 0.51~1.0 1.01~3.0 >3.0 &it
WHK) 23 13 7 4 1 48
MATHIR(ITT) 1.42 331 5.07 75 10.0 27.3
UK (I 78) 0.06 0.25 0.72 1.88 10.0 0.57

27 A, R HE R AT Z PR BUELE 0.1 JIG LA R 23 IR, RS T R R
1) 47.9%; 0.11~0.5 JITGLL FEEFHRIA 13 Ik, I RMNAGASSE R FH SN 27.1%; TREEE
I 1.0 I eiUR A 5 Ik, e I — IR N 10.0 JiTG.

BT L, AR A T R F s R A D R LR IR K BE R, BURBEER /N, 0.5 JIabh N IR S
75%. I 1.0 ATk KA REAR D, P2 FHI—X.
6. Ih&

VA 0 DX P R AR BN A T B A 2 T s, (EL TR F R T 3 BRI A R R B
EETHES . SR AR I B E B B AR ARAE: R BN R o O 2, Hig
N AT T TR AR T R 2 B AEAE AR, T T 3 LR T 2 B B R v TR, B BN A T
R ERAFEWRIE, 7~8 AW ERIE, 295 80%Lh b, ARififHE 6 H 26 HE 7 H 5 HREHKFE
RN BT T R AT B, A2 BON /KRG RS AT 75 391 P 18] B X AT 399, R EEL AR 3l 7K T A2 o v K
ERAN NG T EEX . WERRERGEET RS, HHRERAREXSmE, EEERKM
R A 2 Vi 453580 B ol A G RO N SR TR 2, A 3 IR G1R KR I o P RSt L ol o I 1

E&WE

LA G R PR R L T H 95 : JSYBY201613).
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